BMEESR 2015,46(6) :989-997

Acta Veterinaria et Zootechnica Sinica

doi: 10. 11843/]. issn. 0366-6964. 2015. 06. 015

ERAMTSEXFSSITANERBEETRIX
53 17

BUESFIT AR 2 R g A E A
(LR A8 AR B2 B 5 B 957 P 25010052 1R 28 B 90 28 4 WL ) L B g 2501000

# OE: BEEHRVIPEAL T XA Y TSR R R (IBV) AT 4> 48 5, 08 3R 3 IBV A6 a3 4% fiid A8 JL A
FI A Y15 B 2% 07 k5 IBV £F 2828 (9 (SD A & 11 (ND G A 3k R A7 40 07 b . 25 3R 7R < 2012— 2013 4F & A 7E
IR VR HE S b X 1 IBV AT Mk v B TRl UL G ST 3 DR A% R (03 ) ML PR S 94. 026 ~ 100 %6 (93. 1% ~
100%) s N JEFE 2 98.4%~99.124(98. 1% ~99. 8%0) , i 5 2 MLJE 1k oo AHRLME Y 30K, H B 7E ST 3EHE Y 3
DR AR T2 E R @wwmm A S 7RSS 53—150 1 250—290 1, LI AS X HVR 1 &£ ,GM/
13 7£ 62—65 fr Bk 4 NI . #H— A0 H R IBV AT ST R K5 1998 4F7E & E AL T HATHY A2 #Ri
T2 A AP A 5 s A 94.9A~97.M,$+Z B (no) 48 AR -3 2.4 ntX 107500 N FEBE U5 LX4 Bk AH AL PE 5
B oH 93.0%0~93. 500 AEAR R R 5.1 neX 10%, IBV ATkl g /2 A2-like Fl LX4-like TRk E 4, H
N YA SR ] 5 T ST

S8R 1BV ST L s N B 5 845 728 B

o [E 4 25 - S852. 659. 6 TERAREAD - A MEHE: 0366-6964(2015)06-0989-09

Genetic Variation Frequency of S1 and N Gene of Infectious Bronchitis Virus
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Abstract: This study was undertaken to investigate the prevalence and molecular variation of in-
fectious bronchitis virus in the northern area of China. Thirteen infectious bronchitis viruses
(IBV) strains obtained from commercial chickens in northern China between 2012 and 2013 were
isolated and identified by the sequencing of the entire S1 gene. The variants were distinguished by
phylogenetic analysis and alignment in comparison with the vaccination-challenge tests that were
performed using heterogeneous strains. The results showed that both the S1 and N gene of the
prevailing IBV shared higher homologies. Furthermore, S1 gene shared nucleotide (amino acid)
homology of 94. 0%-100% (93. 1%-100%),and N gene had nucleotide (amino acid) 98. 4%-
99. 1% homology (98.1%-99. 8%) , receptively. Compared with the classical vaccine strain, there
were at least three hyper-variable regions were found in S1 gene, and point mutations, deletions
and insertions of IBV strains were also occurred at the genomic level, which were concentrated in

the 53-150,and 250-290. Four amino acids were found missing in GM/13 at 62-65. Further analy-
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sis showed that the IBV epidemic strains shared highest homology (94. 9%-97. 2%) with A2

strains and the nucleotide (nt) mutation frequency averaged 2. 4 nt X 10~ ?/year in view of Sl

gene; while, the N gene was the LX4 strains of the homologous highest (93.0%-93.5%) ,the av-

erage annual variation in frequency 5. 1 nt X 10 */year. Those findings suggest that the recent IBV

epidemic strains may be recombinant of A2 and LLX4 type strains,and N gene mutation frequency

is greater than of the S1 gene.
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Table 1 Main IBV isolates and pathogenicity listed in different time and fields

Bk Strains B A Year 43 B H &S Location 455 Abb. IIfi K95 7% Pathogenicity
CK SD XT 2012 2012 & Yantai XT/12 Nephritis
CK SD ZL 2012 2012 #E 5 Weifang Z1./12 Nephritis
CK SD MH 2012 2012 #i 5 Weifang MH/12 Nephritis
CK SD FX 2012 2012 &g Weihai FX/12 Nephritis
CK TJ-2 2012 2012 K Tianjin TJ-2/12 Nephritis
CK TJ-3 2012 2012 Kt Tianjin TJ-3/12 Nephritis
CK TJ-1 2013 2013 K Tianjin TJ-1/13 Nephritis
CK TJ-2 2013 2013 K Tianjin TJ-2/13 Nephritis
CK HB CZ 2012 2012 M Cangzhou CzZ/12 Nephritis
CK LN LY-1 2013 2013 i7 fH Liaoyang LY-1/13 Nephritis
CK LN LY-2 2013 2013 iJ fH Liaoyang LY-2/13 Nephritis
CK LN LY-3 2013 2013 iJ fH Liaoyang LY-3/13 Nephritis
CK SD GM 2013 2013 HEt; Weifang GM/13 Nephritis
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RAERE RRZEEY M HEE AR HioHe My
4/91 S5 3548 & FAH X B
2.6 NERFREFERELRMAGHL

4 R IBV ATk N N 2Z A8 H IR (A AL R
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H85. 7% ~86.4%(91. 0% ~91. 7%) . KIHE B &
Fe5ro W4 BRIBV JrBSaki N K 750347 40 4
G 5L % PO AR I B Bl O RN A (BAFAE R A, N
FERAATE 2 @R R FEEPELT9—
236.340—370 (B kIR X . RFEHILE 2,
2.7 1998—2013 £ EJL A # X IBV S1 71 N &

H [ U5 Mk B R L IBV AT ARTE S1 K5

F 3 1998—2013 £ IBV FE1THk S1 BRI ZEBRTRIME

K 1998 4EAEL 7 fe AT 19 A2 [a] PV B ey %
TR AHALNE Hy 94. 9% ~97. 2% 1 5 LX4 By AHALPE
Uk 93.4% ~95.4% . DL A2 S w4k, W &
19982013 4F[H] IBV JiAT#k S1 5 K H IR A7
WA AT RN 2.4 X10° (K 3),

2013 4 4 #k IBV W4T #R7E ST B 5 EH
1998 4F A2 BR % 1 IR AH U1 B 5. o 95. 6240 ~
97. 2% 53 E 1999 47 AL Jr fe F AT LX4 1)
FLTE R 94, 7% ~96. 1% M B9 N LN 5
LX4 A% R AR PR /5 (93, 2% ~93.8%), 5 A2
BIAERLE AL Ry 90. 4% ~90. 6% (% 4). 454 1BV
J& Tl AR 7 B R ER A i A A ELRST AL
A 58 35 0 R 5L A IBV 43 88 MR A8 W A7 2 FE b T
REAFTE A2-like Fl LX4-like BERRZ [A] A EL 4

DL LX4 2% 8 bk W & B 1999 4E Dk . IBV
TAT R N R R A R A P A8 SR R 5. 10X

Table 3 S1 gene mutation frequency of IBV isolates from 1998 to 2013

it 75

TR0 )

G Ir B AR . i (P) 1B (Q) 7 S A 4
) ) . Variation number o ) Mutation frequency
Strain Year of isolation Transition Transversion Mutaton frequency A
of nt per year (X10°)
A2 1998 0 0 0 0
TJ-3/12 2012 48 34 14 0.035
TJ-2/13 2013 49 32 17 0.037
TJ-2/12 2012 48 34 14 0.035
TJ-1/13 2013 49 32 17 0.037
Z1./12 2012 50 33 17 0. 037
XT/12 2012 50 33 17 0. 037
2.4 (1.6~3.3)
MH/12 2012 65 42 23 0. 049
GM/13 2013 45 36 9 0.031
FX/12 2012 50 35 15 0. 037
LY-3/13 2013 32 28 8 0.025
LY-2/13 2013 61 41 20 0. 045
LY-1/13 2013 61 41 20 0.045
CZ/12 2012 49 32 17 0. 037

R4 20B3FBVABEKRSIFTANEERS A2 LX4 REEEERMZHEFRREFEMELLR

Table 4 Nucleotide acids homologies of IBV isolates in 2013 comparing with vaccine references

HHk A2 LX4 H120 4/91
Strain S1 N S1 N S1 N S1 N

TJ-1/13 96. 8 90. 4 95.3 93.6 78.2 87.1 78.9 87.6
GM/13 97.1 90. 5 96. 1 93.2 77.8 86.9 78.9 87.9
LY-1/13 95. 6 90. 6 94.7 93.8 77.4 87.5 78.4 88. 1
LY-3/13 97.2 90. 6 96. 1 93.2 78.0 87.1 79.2 87.9
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@ CK SD MH 2012
LSD-101223( JF330895 )
LSD090518(HM194698 )
LSD 090432( HM194692)
CH LSD110510(JQ739358)
CH LSD110326(JQ739345)
® CK TJ-22013

® CK TJ-12013
CKHB CZ 2012

100} @ CK SD ZL 2012
¢o @ CK SD XT 2012

SD-Q 2004(DQ480155)

SD-SH 2005(DQ480156)

A2 1998(EU526388 )
QX( AF193423)

LX4(AY338732)

@ CK LN LY-32013
5 4|f—0 CK SD GM 2013
08 @ CK TJ-32012

*{CK TJ-2 2012
100 @ CK SD FX 2012

100

SD LC 2002(DQ480154)

SD-HD 1999(DQ480153)

LDT3 (AY702975)_] LDT3-like

100

SDGE-2001(DQ480157)

100 [SD-D 1998(DQ480152) SD-like

100 L SD-B 1997(DQ480150)
DeYang 2006(GQ844987)

7-93B(283979)

i 4-91(AF093794) 4/91-like
100 " Taian 2003(GQ844992)

631 SC 2006(GQ844991)

T(ATU49858) 7] T-like

100

100

100

100}, H120(IBAPEPC)

—_
50

M41(AY561711) ]
93
_I: Beaudette(NC-001451)

Conn 1994(IBAS1A) _] Conn-like

H52(AF352315)
MAS(AY561713)

Mass-like

3‘; 28-86(AY846750 )

B4 5 2L GenBank % i 5 @ LR AW L H k. & 2 A

GenBank No. were listed after the names of IBV; @ indicates the used strain in this study. The same as below

E1 BHRIBVABE®RSSERSIEEREBRFIREAEN

Fig. 1 Phylogenetic tree of nucleotide sequence of the S1 gene from the 13 IBV isolates in this study and the reference

strains

@® CK LNLY-22013 ]

Gray(L18989) _] Gray-like

A2-like
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L 971CK SDLC 2002(DQ377139)
SD-HD-99(DQ472168)
87 SD-Q-04(DQ472165) ——
n LX4(AY338732)
o SD-SH-05(DQ472166)
L KD 08(DQ844998)
= & CK LN LY-1 2013
53 & CK TJ-12013 2013
59] 2 CK SD GM 2013
76 L— CK LN LY-3 2013
0.01

2 A IBYVENRESER NBEERERF I RGHEMLH
Fig. 2 Phylogenetic tree of nucleotide sequence of the N gene from the 4 IBV isolates in this study and the 22 reference

strains
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TS E AN [R) i v 780 3 AL Y IBV kR LT 34 0) 7
FRESE R, TR H T IBY {776 A [ F 2 1 3
R, PR £ R0 2 4E, JE S B IBY Sk
VN R E - B3 A SN EZS) i
AWFSE H 2012 A0 fili 22 TR B L 7 L R I AR A

b M IX 433 3] 13 4k IBV, f 3k 4 £k IBV #:47
S 1A R IF S5 35 A 5| A A I W R 0 AL
JP 9153 i 2L IBV AT RS H120 %5 Mass B 22 i
PE T MR BT RLBE T A/91 BRAH EG L A R 2200
Uy )@ FASE A L AD

Xt IBV ST 5k PR & 1 AF 5% 2 BH < 2 5k B — i
HAE 3 M EAX (HVR), 4 4 55 3—25.52—
154 F1 266—294 , [ff X LL 7 30 # 5 IBV 358 Bt IR
P v F0BL AR A B DA OCE AR ST A B 13
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Table 5 N gene mutation frequency of IBV isolates from 1999 to 2013

< Bk
nt 45 S50

Variation number

RS I) B AR

Strain Year of isolation

4 (P)

Transition

R RH 0 )

Mutation frequency

14 (Q) AR SRR

Tranversion Mutation frequency

of nt per year (X107%)
LX4 1999 0 0 0 0
TJ-1/13 2013 78 59 19 0.076
GM/13 2013 82 62 20 0. 080 5. 1(4.8~5.4)
LY-1/13 2013 75 57 18 0.072
LY-3/13 2013 82 60 22 0. 081

B IBV AT R ST A8 5 A S8 I R fE SR 53—
150 1 250—290 {7, $&/8 IBV #E#E A 43 F 748 5 7] fig
J T3 IBV PR PR AR S0 B LA R e R
B e R g R R,

WFoE 2B, IBV [ N 36 B w 3 1k 2 2L R . A
MRS X —Z AR T NEASHKRME S H
O 38 0F 5 N OJE R fF 76 A ) B R Y AR 5
S AR B IE S, 4 Bk IBV bk N RHE S
H120 #f b, A% # BR (& 3 @) Mt R 2 87%
(90%0) , A8 5 L) T 98748 hy 3, oA AT R 1 4l A
Bede, Hodh e 179236 37 . 340—370 i Bigi 1 & 3L R
DIRAR S8 R, R SRR AR I T 55 — 4tk B
20 M40 S5 An (175—241 AP CTL # HT 5 2 i
(290—409 fip) "™ Fn £k vk B 40 g Ht S 3 L (310—
370 v \360—409 {37 [X 35 P , 17 3% b A8 5 AR A 25 2
ARG EE S T 0 T B I B A0 SR

IBV 3% R 20 0 AS 431 BE B IE Bk RNAL B
BRIk B 5 SEHLHD . 7858 S RNA 41 5 5L 1] N 3
RIS Z A 7~18 AT IR 2 #H W 1Y . H RNA
B B A AR B BR AT U X OE 2 8 IBY B
e EARMEERER, WM R IBY &4 3R %
AR SR 2 — L AR IE 4 B S A Y 4 Bk IBV,
HOST AN S A2 BRARRIE S T N EEPR I 5
LX4 P . B G HEWT IBV 23 B8R AT e 2 A2-like
M LX4-like ZE RV FERRAE ST 1 N R 2 10 F Y &
Y, APl L = g — s, A A
SCRs AT A AE X IBV B RF ST A R, B Row HE S1
AN S AT TRAS AR AT Ge it 2
H T IBV FE A R AR S AR S0 R, bk TAE
AR — WA

REHRE BV 34 HHZEREGE 5

I RO B L AT S 4 B B 13 Bk
IBV 5 — 5. .5 1998 4R 453k [ AL T7 % 2 1y A2-
like 2% 70 25 bk B VI A 6 . 1 5 KM B 4/91-like B 53
ORI v BT A 00 2 KRG o X
TBY 13 b B BB DR 9 4 20 38 B 57 0k 4
B4 1B 25 LK.

TR R

IBV #A7#k & A2-like Ml LX4-like 7£ S1 Ml N
SN JZm ERYEA . T T4 IBY AT AR N AR
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